	Cornell Notes
Please read the sections 5.1 and 5.2.then complete the questions for your notes)
Topic: 
______________
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Questions/Main Ideas:
	Name: ___________________________________

Notes:

	Tools of the Trade: Telescopes
	Stars and other celestial objects are too far away to test directly 

	
	· Astronomers passively collect radiation emitted from distant objects

	
	· Extremely faint objects make collection of radiation difficult

	
	

	What 3 things do specialized instrument measure? 


	Specialized Instruments Required

	
	· Need to measure brightness, spectra, and positions with high precision

	
	· Astronomers use mirrored telescopes and observatories

	
	Modern astronomers are rarely at the eyepiece...they are at a computer terminal.

	
	

	Describe the powers of a telescope
	· Collecting Power - Bigger telescope, more light is collected

	
	· Focusing Power- Use mirrors/lenses to bend the path of light rays;  to create images

	
	· Resolving Power -  Picking out the details in an image

	Light Gathering Power
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	· Light collected proportional to “collector” area 
· pupil for the eye

· Mirror or lens for a telescope

· Telescope “funnels” light to our eyes for a brighter image
· Small changes in “collector” radius give large change in number of photons caught
· Telescopes described by 2 factors-  lens or mirror diameter
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	Define Refraction: 

· Light moving at an angle from one material to another will bend due to “refraction”

· Refraction occurs because the speed of light is different in different materials

	
	

	Describe how refracting telescopes work
	· A lens employs refraction to bend light
· Telescopes that employ lenses to collect and focus light are called refractors

	Disadvantages to Refractors
	· Large lenses are extremely expensive to fabricate

	
	· A large lens will sag in the center since it can only be supported on the edges

	
	· Dispersion causes images to have colored fringes

	
	· Many lens materials absorb short-wavelength light

	
	

	Reflecting Telescopes

· Used almost exclusively by astronomers today

· Twin Keck telescopes, located on the 14,000 foot volcanic peak Mauna Kea in Hawaii, have 10-meter collector mirrors!

· Light is focused in front of the mirror
	· A secondary mirror may be used to deflect the light to the side or through a hole in the primary mirror
· Multi-mirror instruments and extremely thin mirrors are two modern approaches to dealing with large pieces of glass in a telescope system 
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	Resolving Power

Define Resolving Power

Telescopes resolving power is limited by____


	A telescope’s ability to discern detail is referred to as its resolving power
· Resolving power is limited by the wave nature of light through a phenomenon called diffraction
	Waves are diffracted as they pass through narrow openings
· A diffracted point source of light appears as a point surrounded by rings of light

	Resolving Power and Aperture

Complete the equation


	Two points of light separated by an angle a (in arcsec) can be seen at a wavelength



	Increasing Resolving Power: Interferometers
	· For a given wavelength, resolution is increased for a larger telescope diameter
· An interferometer accomplishes this by simultaneously combining observations from two or more widely-spaced telescopes

	· The resolution is determined by the individual telescope separations and not the individual diameters of the telescopes themselves

· Key to the process is the wave nature of interference and the electronic processing of the waves from the various telescopes



	How is resolution affected by the size of a telescope’s mirror or lens? (5.2)
	

	
	

	
	

	 What is the purpose of an interferometer? (5.2)

	

	
	

	
	

	
	

	
	

	
	

	
	

	Compare the advantages and disadvantages of reflectors and refractors.
	

	
	

	
	

	
	

	How do astronomers use interferometry to improve resolution?
F.A. T. Answer
	

	
	

	
	

	
	

	
	

	
	

	
	

	Summary:

	

	

	

	


Essential Question: What are the important aspects for determining a telescope’s sensitivity?


(Use this question for the Summary F.A.T.)_
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